seems to me to indicate another method whereby pathological symptoms may be traced to the intestine. In the first place we had Bayliss and Starling's striking discovery of secretin-a substance liberated from the duodenum by HCI of the gastric juice, and so causing pancreatic activity.
The detection of gastrin by Edkins followed this-a substance in the pyloric end of stomach mucous imembrane which was liberated into the blood-stream by various substances, including meat extract, and caused a further secretion of pepsin and HCl by the fundus mucous membrane. Again, quite recently, the results of Cow of work done in Hans Meyer's laboratory indicate that water taken by mouth acts as a diuretic, not by its direct action on the kidney, but indirectly by liberating some substance from the alimentary tract which stimulated the kidney to secrete water. He showed that a watery extract of alimentary mucous membrane injected subcutaneously caused marked diuresis in dogs, and if the extract was boiled it lost its diuretic producing effect. Such results as these, which prove the presence of chemical stimulants in the alimentary wall, make one wonder whether a generalization is possible, so that each organ in the body is stimulated to activity by some specific chemical substance present in the intestinal mucous membrane, each specific stimulating substance being liberated by a particular foodstuff. If such a premise is correct, it is clear that all sorts of symptoms might arise when an excess or a deficiency of the specific chemical stimulants is liberated into the blood-stream in consequence of abnormal intestinal putrefaction or other disturbance. Work based on such a hypothesis might be useful in elucidating the causal relationship between some of the more obscure pathological conditions-as, for instance, diabetes-and the alimentary canal.
Dr. ETTIE SAYER: My slight contribution to this discussion is evoked by Dr. Hale White's remark that "alimentary toxcemia has never . been produced experimentally." Since the difficulties in the way of such an experiment are obvious it seems important, 'when all aspects of the subject are under consideration, not to omit reference to any therapeutic procedure which involves the risk of producing the condition accidentally. One of the procedures which involves this risk is the attempt to reduce a raised blood-pressure by means of highfrequency currents, in cases of chronic auto-intoxication, during periods of constipation. An excessive absorption of entero-toxins from the intestine may be set up which will not only send the pressure higher up instead of allowing it to come down, but may also produce an acute exacerbation of tox-amia.
A typical case illustratina this occurred in mny practice just before Christmas. The patient was a spare little old lady who complained of headaches, giddiness, insomnia, muscular rheumatism, chronic fatigue, and constipation alternating with occasional attacks of diarrhoea.
Her blood-pressure was 228 mm. Hg. Examination of the heart and of the blood-pressure taken in various postures showed this organ to be sound and devoid of any evidence of latent failure of ventricular compensation. After an aperient had been administered she was started on a course of high frequency to bring down the pressure. All went well for a few days, but then she had to leave town for a week. On her return her pressure was 196. She was asked whether she had had relief that day and replied, " Yes, twice." But the current (which -she had previously fIound agreeable) had only run for four minutes when she said she felt giddy and thought she was going to faint. She became an ashen colour; her whole body cold and clammy; her pulse irregular and her pressure had risen to 217-namely, 20 mm. Hg. Palpation of the abdomen revealed scybalous masses, which of course furnished the cause of the accident. She acknowledged the relief to which she had referred to have been entirely inadequate.
In order to understand the production of this train of symptoms, it is as well to go back to the year 1896, when d'Arsonval published the results of a series of experiments showing that by careful dosage highfrequency currents can be made to increase the eliminations of the :skin, the lungs and the kidneys. The heat production as measured by the ariemo-calorimeter can be made to rise from about 80 to about 130 calories per hour. The output of CO2 through the lungs from 17 to 37 litres per hour. With regard to elimination by the kidneys, numerous subsequent experiments corroborate d'Arsonval's original statement, that the output of nitrogenous waste, phosphates, and chlorides is increased, and that the urotoxic co-efficient is raised. These effects of high frequency are chiefly due to its thermal action. When a current flows through a wire the latter becomes heated in proportion to the amount of energy absorbed in overcoming resistance. When a current flows through the human body, it likewise becomes heated in proportion to its own resistance and the magnitude of the current flowing through it. The magnitude and therefore the heating power of high-frequency currents is very great. The heating power depends not only upon the potential of the current, but also upon the character and frequency of the particular oscillations which one arranges. The increased heating produces increased chemical activity of the various cells of the body, and consequently stimulates metabolism and tends to overcome stasis anywhere.
So far as the alimentary tract is concerned Dr. Samuel Sloan has shown by means of electrodes variously arranged in the mouth, rectum, colotomy and other wounds, that it is possible to cause an appreciable rise of temperature throughout its entire length by means of an ordinary therapeutic dose of high frequency.
It was Dr. Doumer, of Lille, who first pointed out that the absorbent cells of the alimentary tract naturally share in the general increased chemical activity, and that if the bowel is loaded with retained matter which has undergone prolonged bacterial and possibly putrefactive changes there will be a correspondingly increased absorption of enterotoxins into the system, to the extent of causing a flooding which will quite overbalance the unloading otherwise effected by the current, and so lead to accidents such as that which I have just described, in the patient whom I have cited as an illustration.
TREATMENT OF ALIMENTARY TOXAMIA.
I have never yet seen so severe a case of simple constipation and toxa?mia that it necessitated the removal of the colon, but I have come across a considerable number which after resisting all drug and diet treatment have yielded to electricity. The forms most frequently indicated are either static or galvanic.
Static acts more powerfully on muscle than any other form of electricity; and the static wave currents, or in very severe cases the static induced currents, are indicated in atonic or debilitated cases where there is want of muscular power-cases characterized either by ptosis or by dilatation of any of the organs; and especially in cases where local symptoms of intestinal stasis preponderate over the symptoms of systemic toxcemia. Hitherto, I have always set the spark gap so that it was synchronous with the patient's pulse; and have thus got the thrust of the peristaltic wave downwards from the epigastrium to the lower electrode synchronous with the heart-beat. The results obtained have been all that could be desired; but on observing the intestinal movements on some bismuth meals recently it has seemed to me that there was also so much harmony between the alimentary and the respiratory movements that these ought also to be taken into consideration during treatment.
Galvanic currents. act more particularly by ionization. They
The Royal Society of Medicine cause no muscular contraction except when the current is switched on or off, and their potential is too low for them to have any appreciable heating effects on the tissues. One employs them when one wishes to affect the mucous membrane and secretory cells and thus to alter or to reinforce the chemical defensive mechanism of the inner coat, rather than to stimulate the muscular coat of the intestine. High frequency causes an increase of normal chemical activity, galvanism produces chemical changes by ionic alterations in the molecules. With regard to the treatment of cases where systemic toxaemia preponderates over the local symptoms of intestinal stasis and where the whole system including the muscular circulatory and eliminating organs are in a state such as has been so admirably described by Mr. Arbuthnot Lane, I have fbund a combination o-f high frequency, radianit light baths, and massage the best treatment.
Most of my own cases of advanced systemic auto-intoxication have been in overworked women who lead irregular, strenuous, worrying lives. Usually possessed of more than average ability themselves, they have confidence in their own sex, and hence form a considerable percentage of women-doctors' patients. Oral sepsis is frequently present. Their constipation is made decidedly worse by any extra fatigue, especially by any excessive expenditure of nervous energy in worry or late hours. They are usually addicted to taking large and irregular doses of aperients; the cscum and ascending colon become dilated and overloaded; deposits of waste products can generally be felt in most of their imuscles, especially in those which are most used for their work-e.g., the arm in writers. I cannot imagine the removal of their colons doing them any good unless it was by virtue of the enforced rest in bed for a few weeks. Quietude, rest, and repose of body in the fresh air, combined with mental diversion in the form of congenial society, seem indispensable for restoration to health. After attention to any point of sepsis, medically most help is obtained from gentle skilful massage, which seems most reliable from Swedes who have gone through a complete three years' training.
For bad local patches of fibrositis ionization with lithium iodide gives relief.
It is in cases of auto-intoxication where the blood-pressure is raised that high frequency has its most important value. There are two factors in this reduction:
(1) A sedative action upon the nervous system, which directlv decreases the reflex excitability of all nerves, including the vasoconstrictor ones, and so relieves the spasm of hypertonus.
(2) The thermal action, which helps to metabolize the products of defective combustion, which when circulating in the blood irritate the vasomotor nerve-endings in the vessel wall, and so produce vaso-constriction.
The best effects are generally obtained when the drop is about 7°or 8°for every dose, and goes up about 2°during the interval between the doses. Very great discretion is needed if there is any failure of ventricular compensation. Unless the pressure is unduly high it is now best left alone. An ordinary dose of high frequency given to these cases would cause quite an alarming drop, perhaps 20 to 30 mm. Hg. or even possibly a syncopal attack.
Cases of simple extra-systole, even when it occurs as often as every fifth or sixth beat, derive benefit from high frequency, the irregularity often completely disappearing provided there is no cyanosis nor cardiac dilatation, and that the elastic recoil of the arteries is not seriously impaired.
As I stated to begin with, a strict rule should be made never to administer high frequency on any day in which the bowels have not been efficiently moved. Should this by any inadvertence occur the treatment is to give an immediate colon irrigation, then copious draughts of plain water, and a radiant light bath to aid elimination by the skin; after which -the patient will probably drop off into a comfortable sleep.
In conclusion, I would like to heartily concur with those who consider that a healthy colon is very much better than no colon. The fashion for removinig it is so new, that it still remains to be seen whether or not these patients do not in later years develop insidious and profound malnutrition, from deprivation of so lengthy and highly specialized a portion of mechanism that Nature destined for use. Before being subjected to its removal, patients ought to have every guarantee that all the resources of conservative medicine have been exhausted on their behalf. Dr. J. SIM WALLACE: A careful perusal of the opening papers indicates that alimentary toxaemia cannot be said to be due simply to the presence of micro-organisms, or even particular kinds of microorganisms in the alimentary tract. Rather must we conclude that alimentary toxaemia is due to certain abnormal conditions giving rise to undue lodgment and proliferation of micro-organisms, together with defective elimination or control of the toxins generated. We may
